Researchers from Harvard University led by Charles M. Lieber have fabricated single crystal n-type Si nanowires (SiNW) with controlled P doping for the first time [Zheng et al., Adv. Mater. (2004) 16 (21), 1890]. Field-effect transistors (FETs) based on these n-SiNWs exhibit good device characteristics, with mobilities 100 times greater than previous reports and comparable to planar Si FETs. Although nanowires have been hailed as a promising approach to 'bottom-up' electronics, most attention has focused on p-type SiNWs. However, n-type SiNWs have significantly higher electron mobilities and complementary n-type/p-type devices are necessary for a number of applications.
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The researchers synthesized the n-SiNWs using silane in a Aunanocluster-mediated vapor-liquid-solid process with phosphine as the dopant precursor. FETs with a back gate geometry were fabricated using standard processes. The resulting n-type SiNWs are single crystal and have uniform diameters of ~20 nm. The SiNWs have large on-currents, transconductances, and on/off ratios of >10 4 , but also have an unexpected property -electron mobilities depend inversely on dopant concentration. While this unusual dopant dependence could be intrinsic in nature, the researchers believe that it is the result of dopant concentration dependent contact resistances. "These new single crystalline n-type Si nanowires have mobilities comparable to that achieved in state-of-the-art planar Si FETs," says Lieber. " [This] opens up a number of opportunities in applications ranging from…inverters and other logic gates, to…sensors for biological/chemical species such as proteins and viruses," he told Materials Today.
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A new transparent amorphous oxide semiconductor could overtake amorphous Si (a-Si:H) as a promising material for transparent flexible electronics. Hideo Hosono and coworkers at the Tokyo Institute of Technology in Japan have demonstrated roomtemperature fabrication and operation of flexible transparent thin film transistors (TTFTs) based on an amorphous oxide semiconductor from the In-GaZn-O system (a-IGZO) [Nomura et al., Nature (2004) 432, 488] . Pulsed laser deposition is used to fabricate a-IGZO on a polyethylene terephthalate (PET) substrate at room temperature. Other techniques such as sputtering or metal-organic chemical vapor deposition could be used and would be suitable for uniform deposition over large areas and mass production. The material is optically transparent in both the visible and near-infrared regions and exhibits Hall effect mobilities of >10 cm 2 V -1 s -1 . TTFTs with a-IGZO as the active nchannel layer on a 200 µm PET film have good characteristics, such as low off-currents, low leak currents of ~10 -10 A, on-to-off ratios of ~10 3 , and saturation mobilities of 6-9 cm 2 V -1 s -1 , which withstand bending. The advantages of this novel material are three-fold, according to Hosono. The performance of a-IGZO is ten times better than aSi:H or organic semiconductors; it can be fabricated on plastic substrates at room temperature; and is transparent across the whole visible spectrum. The use of this novel semiconductor could get around the problems that plague flexible devices based on a-Si:H and organic semiconductors, especially low mobilities. 
